Evidence for a factor in normal human serum that induces human neutrophilic granulocyte end-stage maturation in vitro.
The end-stage maturation of neutrophilic granulocyte precursor cells isolated from normal human bone marrow by Ficoll density centrifugation was studied in a liquid culture assay system used previously to study the maturation of guinea pig granulocyte precursors. Dialyzed normal human serum induced end-stage morphological maturation of human granulocyte precursors and this induction was proportional to a serum level of up to 5.0% in the assay medium. At serum concentrations greater than 5.0% a pronounced inhibition of maturation was observed. Passage of serum through a DEAE-Fractogel 650S column equilibrated with 0.01 M phosphate buffer (pH 7.0) resulted in the binding of the end-stage granulocyte maturation factor to the column. The activity eluted from the column in a fraction containing 17% of the starting serum protein that was inhibitor-free and was also capable of inducing the appearance of granulocyte alkaline phosphatase, a specific biochemical marker for granulocyte end-stage maturation. GMF is most likely a protein since it was destroyed by protease digestion. The data also indicate that neither purified human transferrin nor human recombinant granulocyte colony-stimulating factor can substitute for human serum GMF as a granulocyte end-stage maturation factor in this assay system. It was observed, however, that purified human transferrin greatly potentiated the effect of GMF suggesting that transferrin plays a supporting role in the end-stage maturation of human granulocytes in vitro. To our knowledge the evidence presented here indicates for the first time the existence of a neutrophilic granulocyte end-stage maturation factor in normal human serum.